Synapse-specific gene expression at the neuromuscular junction.
Agrin is the key neural factor that controls muscle postsynaptic differentiation, including the induction of synapse-specific transcription via neuregulins. In 1995, the promoter element responsible for the targeting of AChR delta and epsilon gene transcription to the skeletal muscle subsynaptic area was identified. This element, named N-box, recruits the Ets-related transcription factor GABP to AChR delta and epsilon promoters, and both the N-box and GABP are required to obtain transcriptional stimulation by neuregulins. The physiological importance of the N-box has been definitively established with the discovery of myasthenic families carrying single-point mutations in the N-box of the AChR epsilon gene promoter and showing reduced levels of AChR epsilon subunit expression. The control of synapse-specific transcription by agrin and neuregulins through the N-box and GABP is not restricted to the case of AChR genes. The same regulation holds true for the ACh esterase and utrophin genes, thus showing that nerve-induced transcriptional activation of several synapse-specific genes is triggered by a common mechanism involving agrin, neuregulins, and ultimately the N-box and Ets-related transcription factors.